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INVESTIOATIONS OF THE CHANOE’ OF WIND WlTH 

ALTITUDE IN CYCLONES. 

By MARIE DIETBCH. 

[Abstracted from Vtrli~mUIchungen drs Gmpl#8lkalbelkn W W  der Un/vcrsil# 
t r i p &  Band II, Heft. 5, 1918. Ortgtnal translated by W. W. Reed, U. 8. Weather 
Bureau. Atlanta, Ga.] 

I n  this work the author discusses cyclones with reference 
to the relations between wind direction, and velocity at 
variow levels to the ressure distribution revailing at 
khost! same levels. $he cyclones are Xivided into 
quadrants designated “front,” i‘right,” “rear” and 
“left,” consideration being given, in. deciding upon the 

uadrant in which an observation should be laced, to 
&e direction of progression of the cyclone itselr; and the 
.quadrants are further divided into an inner and an out.er 
region. Thus are taken into account the well-known 
facts (1) that pressure systems change with height; (2) 
that cyclones are moving formations and that their 
inertia manifests itself in a diflerent behavior of the wind 
on their front and rear sides: and (3) that the pressure 
gradient usually increases for some distance from the 
centers of cyclones outward and then demeases. The 
study was confined for the most p u t  to conditions over 

surface and at 500 m., decreping in number to 79 at 
2000 m.-showed a flattened form of the isobars and a 
shiftin of the center backward and to the left in the 

course when the horizontal temperature gradient is 
stee eat. 
. &nd directions and velocities, as observed on the 
selected days by means of. kites ,and pilot balloons, were 
then studied in connection with the isobaric charts. The 
deviation ~ l e ,  i. e., the angle ‘between the wind and a 
line per en&cular ta the tan wt .of  the isobar, and the 

measured. The results, when ,till cases are considered 
and when a few ltypical case8 are selected, are set forth 
separatelX,-,but the differences-are not, latge. In  general 
the deviation angle increases rapidly from the surface 
to SO0 m., then more slowly up to 2000 m., where it is 
.nearly QO’, i. e., the wind is practicdly at right angles 
to the prasure gradient. .The componeht toward the 
center of the cyclone is greater in front than in the rear, 
due of course, to tho forward movement of the cyclone. 
%here .appears to be no consistent difference in the 
deviation an le in the inner and outer regions of cyclones. 

rapidly from the surface to. 5.00.m., but above, that level 
remains relatively constant-in most casts somewhat 
less than 1 ; in other words, the adient velocity is not 
quite reached, on the avet.age.. 8-l ere is little difference 
in this ratio in the diffei*ent quadrants, but it appears t.0 be 
somewhat larger in the outer than in the inner region of 

upper 4 evels. These tendencies are most decided of 

ratio o P the observed to t f e gradient velocity were 

The .ratio o 5 observed to gradient velooity increases 

cyclones! 

It is pointed out that the difference in the deviation 
angles in the front and rear ,of cyclones has a very direct 
connection with the movement of those cyclones. The 
convergence in front tends to increme c clonic circulation; 
the divergence in the rear tends to B emease it. Since 
the movement will be toward the region of st.ron est 
conver ence, observation3 of tho latter in indivi % ual 

st,orm movement. 
cases s a ould help materially in determining probable 

DISCUSSION. 

Meteorologists have long recognized the necessity of 
having accurate representations of free-air pressure die 
tribution before much further progress can be made in 
forecasting. Particularly ur n t  is the need for thes?, 
now. !hat specialization in K” orecasting for aviators IS 
receiving so much attention. The author of the work 
above reviewed has made a careful and well-planned 
study of the subject, and in nerd the method of treat-. 
ment is entire1 logical. yhe results are compared 

clusions reached are shown to be due to the fact that  
earlier student8 considered the free-air winds in relation 
to sea level pressure distribution instead of that at  the 
level of the winds themselves. There is no question as 
to the nonconformity of free-air isobars to those at 
aea level, except occasionally when horizontal tempera- 
ture gradients are very weak. (This condition seldom 
occurs in cyclones.) In  a study of the dynamics of t+ 
free atmosphere the method employed by some investi- 
gators of considering free-air winds in connection with 
sea-level pressures is t,herefore uite erroneous. Mis- 
leading impressions are made on t R e mind of the reader, 
unless care is taken continually to keep before him the 
actual basis of comparison; on this basis no real progress 
is possible. From a practical point of view, however, 
this method of treatment has it9 advantages. It is 
fre uently the case that free-air observations can not be 

permit the meteorologist to construct free-air isobaric 
charh. In  such instances a tolerably accurate forecast 
can be made, based on. the results of the studies just 
referred to. Of particular value are these relations to 
aviators, who naturally wish to know what the conditions 
are, not the reasons for them. 

The author points out a possible weakness in her 
method of computing free-air pressdes,. via., that of 
acJsuming everywhere a tem e r a t m  gradient of 0.5’ C. 
per 100 meters.,. but defenz this method by citing the 
average. values 111 cyclones as determined by Peppler.’ 
This is true’ when the mean gradient up to 2000 m. for 
the year is .considered. There are very appreciable 
variations, however, for the different levels and there 
are large seasonal differences. It is believed that the 
latter at  least should have been considered. An idea of 
the importance of these may be gained from an esami- 
nation of figures 5 to 10 in a paper recently published by 

es ‘and the accompanying 
text bring out clearly !rhese fir t e vanations in the free-air 
Mr. Mei9inger.a 

temperature qadient with height, season and wind 
direction and indicate that these variations can not be 
ignored. What are needed more than. all else, as tho 
author remarks, are numerous curtwzt observations, so 
that the free-air pressure distribution may be known., not 
estimated. We all ‘oin in the hope that this condition 
may soon be realizea.-W. R. Gregg. 

with those of ot 1 er investigators, and the different con- 

ma 8 e in certain regions and that lack of time does not 
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